Temporal relationship between force, ATPase activity, and myosin phosphorylation during a contraction/relaxation cycle in a skinned smooth muscle.
The temporal relationship between myosin phosphorylation, contractile force and ATPase activity was studied in skinned preparations from the guinea-pig Taenia coli. When free Calcium concentration [( Ca2+]) was increased from pCa (-log[Ca2+]) 9 to pCa 4.5 at low calmodulin concentration (0.05 microM), ATPase activity and myosin light-chain phosphorylation rose quickly, while the increase in force and stiffness was delayed. The time-course of tension increase was faster at higher calmodulin concentrations (5 microM), although the maximal level of phosphorylation was unchanged. Lowering the calcium concentration from pCa 4.5 to pCa 9 at the plateau of contraction caused a rapid decrease in ATPase activity and in myosin phosphorylation, while force and stiffness decayed more slowly. The force decay could be accelerated by inorganic phosphate. These results suggest that, during contraction, force may be produced actively by phosphorylated and ATP-splitting crossbridges, but may be maintained by dephosphorylated crossbridges which cycle slowly. However, force could also be modulated by calmodulin and inorganic phosphate in a manner not involving an alteration in the extent of myosin phosphorylation.